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Purpose: Cervical cancer is the second most common type of cancer and cause of death 
from cancer in Indonesia. In 2013, cervical cancer was the most prevalent cancer in 
Indonesia, with a rate of 0.8 per 1000 women. Based on the National Guidelines for 
Cervical Cancer Medical Services in Indonesia, the recommended therapy for stages IIB- 
IIIB cervical cancer is chemoradiation or radiotherapy. This study aimed to evaluate the cost- 
effectiveness of chemoradiation and radiotherapy for treating stage IIB-IIIB cervical cancer 
in a national referral hospital in Indonesia.
Patients and Methods: A cross-sectional study from a healthcare perspective using retro-
spective patient data was conducted. The included patients had stage IIB-IIIB registered 
cervical cancer, were in the hospital between January 1, 2015 and December 31, 2017, 
received chemoradiation or radiotherapy, were ≥18 years old, and had complete clinical data 
and detailed cost of therapy data. The incremental cost-effectiveness ratio (ICER) were 
calculated, and a sensitivity analysis was performed.
Results: The average treatment cost per patient was $2944 and $3231 for radiotherapy and 
chemoradiation, respectively. Despite the fact that the treatment effectiveness of chemor-
adiation (69.1%) was considered to be higher than that of radiotherapy (63.2%), chemor-
adiation had more potential side effects than radiotherapy. In a comparison with radiotherapy, 
the ICER of chemoradiation was $48.6 per complete response rate. Additionally, the cost of 
radiotherapy was the most influential parameter impacting the ICER.
Conclusion: Chemoradiation was considered to be more costly than radiotherapy. 
Additionally, the effectiveness of chemoradiation was higher than that of radiotherapy. 
A cost utility analysis (CUA) is required for further investigation.
Keywords: Indonesia, cancer treatment, side effects, incremental cost-effectiveness ratio

Introduction
According to 2018 global cancer statistics from the International Agency for 
Research on Cancer, there were 18.1 million new cases of cancer and 9.6 million 
cancer deaths worldwide that year. Cervical cancer ranked fourth among women 
worldwide and is the leading cause of death in women.1 In Indonesia, cervical 
cancer ranks second for both incidence and cause of death from cancer.1 In 2013, 
cervical cancer was the most prevalent cancer in Indonesia, with a rate of 0.8 per 
1000 women.2

Approximately 76% of new cervical cancer patients are detected at advanced 
stages (stages IIB and IIIB), and other studies have reported rates as high as 91%.3,4 
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The choice of therapy for each stage of cancer differs, and 
it is also determined by other factors that exist in the 
patient, such as whether the therapy will suit the patient, 
whether the patient is willing to accept the offered therapy, 
whether fertility will be maintained, and whether the 
patient is pregnant.5 However, the most common treat-
ments for cervical cancer are surgery (hysterectomy), 
radiation (radiotherapy), and chemotherapy.6 Based on 
the National Guidelines for Cervical Cancer Medical 
Services in Indonesia, the recommended therapies for 
stages IIB-IIIB are chemoradiation or radiotherapy.7

Chemoradiation is a combination therapy of che-
motherapy and radiation whereas radiotherapy only uses 
radiation, including external radiation (external beam 
radiotherapy (EBRT)) and internal radiation (brachyther-
apy). Several studies have reported that chemoradiation 
and radiotherapy are effective in healing, increasing survi-
val (overall survival),8 and increasing disease-free survival 
in cervical cancer patients.9 Another study showed that 
chemoradiation is more effective than radiotherapy.10 

Conversely, a different study reported that radiotherapy is 
more effective than chemoradiation.11

The cost of cancer therapy varies depending on the stage 
of cancer at the time of diagnosis; for example, the earlier the 
stage, the cheaper the cost of therapy.12 Since 2014, the cost 
of cancer therapy incurred by the Indonesian government has 
continued to increase. In 2014, total costs of approximately 
USD 92 million were reported, which increased to USD 
164 million in 2016 and USD 214 million in 2017.13 

A study in Canada reported that the average cost of cervical 
cancer therapy per person was approximately CAD 35,519– 
45,369 or USD 27,783–35,448 per year.14 Considering the 
large contribution of cervical cancer to mortality and mor-
bidity in Indonesia, the cost of disease therapy is high, and 
several treatment options are available. Thus, a cost- 
effectiveness analysis is necessary to determine which ther-
apy has the highest cost-effectiveness. This study aimed to 
perform a cost-effectiveness analysis of stage IIB-IIIB cer-
vical cancer treated with chemoradiation and radiotherapy in 
a national referral hospital in Indonesia, which is one of the 
largest and main referral hospitals in Indonesia, established 
by the Ministry of Health.

Methods
Study Design
This retrospective cross-sectional study was conducted 
from a healthcare perspective and used patient data 

collected from a national referral hospital in Indonesia. 
Patients who met the following inclusion criteria were 
eligible for this study: stage IIB-IIIB registered cervical 
cancer, in the hospital between January 1, 2015 and 
December 31, 2017, received chemoradiation or radiother-
apy, aged ≥18 years, and had complete clinical data and 
detailed cost of therapy data. Patients who had comorbid-
ities such as kidney failure, heart disease, hypertension, 
and diabetes; had another cancer diagnosis besides cervi-
cal cancer; died before the end of the therapy; and were 
pregnant were excluded.

Data Collection
The data of patients who met the inclusion criteria were 
collected. Patients who received chemoradiation were 
patients treated with chemotherapy and radiation. Patients 
who received radiotherapy were patients treated with 
radiation alone. The radiation dose was the actual dose 
delivered to the patients. Most patients were treated with 
external beam radiation therapy (EBRT) and brachyther-
apy with a total average dose 6700–7200 cGy.15 The 
treatment choice was decided before treatment initiation 
by the radiation oncologist, based on the patient’s clinical 
condition and the national guidelines.

Data including medical record number, age, sex, educa-
tion, occupation, initial symptoms, diagnosis, initial and 
final tumor size, history of disease, and drug use were 
obtained from the patients’ medical records. Data on drug 
costs, radiation costs, consultation fees, costs of consumable 
medical materials, inpatient care costs, laboratory costs, out-
patient service costs, nutritional service costs, and medical 
doctor fees were obtained from the financial department.

Ethics Approval
This research protocol was approved by the Research 
Ethics Committee Universitas Padjadjaran, Indonesia, 
number 1460/UN6.KEP/EC/2018 and was conducted in 
compliance with the Declaration of Helsinki. Patient con-
sent was not required by Research Ethics Committee since 
this study used retrospective patient medical records and 
financial data, also no personal information was collected. 
All of the data were kept anonymous to ensure 
confidentiality.

Cost-Effectiveness Analysis
Healthcare Costs
When calculating healthcare costs, which is the actual 
average cost of treatment delivered to the patients, the 
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prices were adjusted into 2019 prices. The price adjust-
ments were made using the consumer price index (CPI), 
according to the formula from https://www.inflation 
tool.com:

Price in year 2019 ¼ Price in year n x
CPI in year 2019

CPI in year n 

The CPI values were obtained from the official website of 
the Central Statistics Agency of Indonesia.16 The 2019 
CPI values were obtained from May 2019 when the price 
was calculated, whereas the CPI values for 2015, 2016, 
and 2017 were taken from the CPI values of the first 
month of therapy for each patient.

Effectiveness of Therapy
Therapy effectiveness was assessed according to the status 
of tumor remission using the assessment criteria following 
the standards of the World Health Organization (WHO). 
Tumor remission status was determined based on the 
reduction of the final tumor size from the initial tumor 
size. The criteria for tumor remission status according to 
the WHO are as follows: (1) complete response (CR): loss 
of all lesions, assessed ≥4 weeks after therapy; (2) partial 
response (PR): reduction of lesions by ≥50% of the initial 
condition, assessed ≥4 weeks after therapy, no metastases, 
and no progression from other parameters; (3) stable dis-
ease (SD): no progressive disease four weeks after therapy, 
no metastasis, no progression from other parameters; and 
(4) worsening/no response (progressive disease/no 
response): ≥25% new growth of lesions or the appearance 
of new lesions and/or the progression of other tumor 
parameters.17 The time horizon for this study was four 
weeks.

The Incremental Cost-Effectiveness Ratio (ICER)
After obtaining healthcare costs and determining the ther-
apy’s effectiveness, the data were analyzed using the ICER 
to compare the cost-effectiveness between radiotherapy 
and chemoradiation therapy.18

ICER ¼

Healthcare cost for
Radiotherapy IDRð Þ

�
Healthcare cost for
Chemoradiation IDRð Þ

Effectiveness of
radiotherapy %ð Þ

�
Effectiveness of
chemoradiation %ð Þ

Sensitivity Analysis
A sensitivity analysis was conducted to measure and eval-
uate uncertainty,19 particularly that of the dominant para-
meters influencing the outcome of determining the 

effectiveness of treatment costs. A sensitivity analysis 
was performed to determine the factors that have the 
greatest influence on the ICER value, by adding and sub-
tracting 25% of each cost and effectiveness parameter to 
the ICER value. The value obtained after addition became 
the upper limit value and that obtained after subtraction 
became the lower limit value. The result was presented in 
a tornado diagram that referred to the summary (stack) of 
bar graphs representing univariate sensitivity analyses for 
a wide range of input values, ordered according to the 
extent (spread) of variation of the resulting model output 
value (with the widest variation on top). The sensitivity 
analysis was performed using Microsoft Excel (Microsoft 
Corp., Washington, USA).

Statistical Analysis
The difference in side effects was tested using the Chi- 
square test. The differences in the healthcare cost between 
the two therapies were analyzed with the Mann–Whitney 
U-test. The difference in treatment effectiveness was ana-
lyzed with the Fisher’s exact test. All statistical analyses 
were performed with SPSS version 22 (IBM Corp., 
Armonk, NY, USA).

Results
Data Collection Process
Figure 1 presents the data collection process. Of the 844 
patients with data, 620 were excluded because of incom-
plete data, no previous radiotherapy, cancer of a stage 
other than IIB-IIIB, recurrence, and comorbidities such 
as hypertension, cardiovascular disease, diabetes, or renal 
disease. Finally, data from 224 patients who met the inclu-
sion criteria were further analyzed.

Patient Characteristics
Table 1 presents the characteristics of the cervical cancer 
patients. Most patients (62.1%) were 40–55 years old, 
57.6% had an elementary school education, 80.4% were 
housewives without an occupation, 51.8% had stage IIB 
disease, and 71% had the histological type of squamous 
cell carcinoma (SCC). In the chemoradiation and radiother-
apy groups, the patients were given radiotherapy with a dose 
of 6700–7200 cGy consisting of external radiation (EBRT) 
and internal radiation (brachytherapy), or they received only 
external radiation. In the chemoradiation group, 79.9% of 
patients received cisplatin and 11.8% received carboplatin.
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Side Effects
Table 2 highlights the treatment side effects. More side 
effects were reported in the patients who received chemor-
adiation (87.3%) than in those who received radiotherapy 
(76.3%); this difference was significant (p < 0.01). The 
most common side effects were nausea and diarrhea. 
Nausea was more frequently reported in patients who 
received chemoradiation (49.1%) than in patients who 
received radiotherapy (41.2%). Conversely, diarrhea was 
reported more frequently after radiotherapy (34.2%) than 
after chemoradiation (20.9%).

Cost-Effectiveness Analysis
Healthcare Costs
The cost for cervical cancer stage IIB-IIIB treatment from 
a healthcare perspective is presented in Table 3. Assuming 
that 1 USD is equivalent to IDR 14,000, the average cost 
per patient was $3231 with chemoradiation treatment and 
$2944 with radiotherapy.

Treatment Effectiveness
Table 4 compares the treatment effectiveness between 
chemoradiation and radiotherapy. Chemoradiation ther-
apy resulted in CR in 69.1% of patients; this value 

was 63.2% with radiotherapy. The effectiveness of 
chemoradiation therapy was higher than that of 
radiotherapy, but the difference was not significant 
(p = 0.61).

ICER
The ICER of chemoradiation to radiotherapy was 
$48.60 per %CR. Thus, changing from chemoradiation to 
radiotherapy will save $48.6 for each percent increase 
in CR.

Sensitivity Analysis
Figure 2 depicts the results of the sensitivity analysis 
based on the ICER and healthcare cost components 
after adjustment. Almost all the costs of therapy in 
Figure 2 were directed to the left, indicating that the 
lower the costs, the more cost effective the therapy. The 
opposite result was found for the outpatient service costs. 
In this case, the higher the cost of outpatient treatment, 
the more cost effective that treatment. There were four 
factors that had the greatest influence on the ICER: the 
cost of radiotherapy had the greatest influence, followed 
by inpatient services, laboratory examination, and che-
motherapy drugs.

Figure 1 Patients’ data collection process.
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Discussion
This present study demonstrated that, from a healthcare 
perspective, chemoradiation was considered to be more 
costly than radiotherapy for treating stage IIB-IIIB cervi-
cal cancer patients. These results are consistent with 
Manusirivithaya’s study in Thailand in 2005.11 The aver-
age cost per patient was $2944 for radiotherapy and $3231 
for chemoradiation. The treatment effectiveness of che-
moradiation was higher than that of radiotherapy, but 

chemoradiation had more side effects. The ICER was 
$48.60 per %CR, indicating that if chemoradiation is per-
formed instead of radiotherapy, it will cost $48.60 for 
each percent increase in CR.

The primary factors influencing the ICER in our 
study were the cost of radiotherapy, the cost of hospita-
lization, laboratory costs, and the cost of chemotherapy 
drugs. The most influential factor on the ICER was the 
cost of radiotherapy, which comprised more than 86% 

Table 1 Data of Patients’ Characteristics

Characteristics Chemoradiation (n = 110) Radiotherapy (n = 114) Total (n = 224)

n (%) n (%) n (%)

Age (years)
<40 14 12.7 8 7.0 22 9.8
40–55 72 65.5 67 58.8 139 62.1

>55 24 21.8 39 34.2 63 28.1

Education
No education 2 1.8 2 1.8 4 1.8

Elementary school 67 60.9 62 54.4 129 57.6
Secondary school 14 12.7 22 19.3 36 16.1

High school 20 18.2 20 17.5 40 17.9

University 7 6.4 8 7.0 15 6.7

Occupation
Housewife 92 83.6 88 77.2 180 80.4
Public employee 5 4.5 3 2.6 8 3.6

Employee 3 2.7 13 11.4 16 7.1

Entrepreneur 8 7.3 2 1.8 10 4.5
Other 2 1.8 8 7.0 10 4.5

Residence
West Java 105 95.5 107 93.9 212 94.6

Outside West Java 5 4.5 7 6.1 12 5.4

Stage
IIB 61 55.5 55 48.2 116 51.8
IIIA 2 1.8 1 0.9 3 1.3

IIIB 47 42.7 58 50.9 105 46.9

Histology type
SCC 77 70.0 82 71.9 159 71.0

Adenocarcinoma 13 11.8 11 9.6 24 11.7
Epidermoid carcinoma 13 11.8 10 8.8 23 10.3

Others 7 6.4 11 9.6 18 8.0

Chemotherapy regimen
Cisplatin 87 79.1 – – 87 79.1

Carboplatin 13 11.8 – – 13 11.8
Cisplatin and Carboplatin 4 3.6 – – 4 3.6

Paclitaxel and Carboplatin 4 3.6 – – 4 3.6

Cisplatin, Vinblastine, and Bleomicyn 2 1.8 – – 2 1.8

Abbreviation: SCC, squamous cell carcinoma.
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($2792/$3231) of the total cost of therapy in chemora-
diation and more than 92% ($2717/$2944) in patients 
who received radiotherapy alone. Therefore, if the cost 
of radiotherapy could be reduced, the therapy would be 
more cost effective. These results are in line with Kim’s 
study in 2015, which found that the cost of radiotherapy 
was the factor with the greatest influence on cost- 
effectiveness.20 The factor with the second-greatest 
influence on the ICER was inpatient services because 
the chemoradiation therapy cost was 14.6 times 

($69.01/$4.70) greater than the cost of inpatient services 
for radiotherapy alone. The cost of laboratory examina-
tion for chemoradiation was 1.64 times ($142.46/$86.19) 
greater than the cost of laboratory examination for radio-
therapy alone. The cost of the chemotherapy drugs was 
the fourth most influential factor contributing to the 
ICER. This is because based on the national guidelines, 
the chemotherapy drug in chemoradiation that was deliv-
ered to the IIB-IIIB cervical cancer patients was for 
radiosensitizing so that the treatment requires lower 
doses of the chemotherapy drug and is relatively cheaper 
than usual chemotherapy. Nevertheless, the cost of che-
motherapy drugs also played a role because patients who 
received radiotherapy alone had no chemotherapy drug 
costs.

The sensitivity analysis evaluating outpatient services 
displayed the opposite results. If the ICER value was 
increased by 25%, the sensitivity analysis chart pointed 
to the left, indicating that the higher the cost of outpatient 
care, the more cost effective the therapy would be. This 
might be attributed to the fact that most patients who were 
directly admitted to the emergency department had 
advanced-stage cancer. They did not undergo outpatient 
care and cervical screening, even when symptoms such as 
vaginal discharge or bleeding appeared, albeit a cervical 
screening programs was available in accordance with the 
Ministry of Health regulations. If the patients immediately 
visit the outpatient care when symptoms such as vaginal 

Table 2 Side Effects of Stage IIB-IIIB Cervical Cancer Patients’ Treatment

Side Effects (SE) Chemoradiation (n = 110) Radiotherapy (n = 114) Total (n = 224) p-value

n % n % n %

Number of SE <0.01*

Without SE 14 12.7 27 23.7 41 18.3
With SE

− 1 SE 46 41.8 25 21.9 71 31.7

− 2 SE 34 30.9 36 31.6 70 31.3
− ≥3 SE 16 14.6 26 22.8 42 18.7

96 87.3 87 76.3 183 81.7

Types of SE
Diarrhea 23 20.9 39 34.2 62 27.7 -

Nausea/Vomiting 54 49.1 47 41.2 101 45.0
Heartburn 12 10.9 21 18.4 33 14.7

Painful urination 18 16.4 15 13.2 33 14.7

Blister 17 15.5 15 13.2 32 13.4
Itchy 12 10.9 16 14.0 28 12.5

Others 26 24.6 29 25.4 55 24.5

Note: *Significant.

Table 3 Healthcare Costs for Stage IIB-IIIB Cervical Cancer 
Patients’ Treatment

Average Cost Chemoradiation Radiotherapy p-value

Outpatient services $7.33 $10.82

Inpatient services $69.01 $4.70

Emergency $1.17 $1.13

Medical doctor visit $20.77 $4.11

Laboratory $142.46 $86.19

Radiology $48.54 $42.80

Radiation oncologist 

consultation

$55.6 $53.76

Radiotherapy $2792.24 $2717.53

Medical consumables $25.38 $11.21

Chemotherapy drug $40.18 0

Non chemotherapy drug $28.44 $12.12

Average cost per 
patient

$3231 $2944 <0.01*

Note: *Significant.
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discharge or bleeding appear, the disease could be diag-
nosed early and the treatment would be more cost 
effective.

In this study, most cervical cancer patients were 40–55 
years old. This is in line with the study by Kashyap in 
2019 in Chandigarh, India, which reported that the most 
common age range for cervical cancer was 41–60 years.21 

Kashyap also identified that a lack of education, not main-
taining personal hygiene, using an old cloth repeatedly, 
place of residence, early age of marriage, not washing 
genitalia after sexual intercourse, increased number of 
husband’s sexual partners, a history of sexually transmitted 
infections and genital warts, and a lack of knowledge 
about screening for cervical carcinoma as risk factors for 
cervical cancer.21

Most cervical cancer patients in this study had an ele-
mentary school level education. Some studies have reported 
that education level is a risk factor for cervical cancer,22 

potentially because people with low levels of education will 
also have low knowledge about cervical cancer.23 

Additionally, because people with low education levels in 
Indonesia tend to get married at a younger age, their first 
sexual intercourse is likely to occur at a young age. Based on 
a study by Reis et al (2011), first sexual intercourse occurring 
at a very young age is a risk factor for cervical cancer.24

The most common stage of cervical cancer in this 
study was stage IIB (51.3%), and the most common his-
tological type was SCC (70.5%). This study was in line 
with several previous studies in Indonesia, such as 
Dwipoyono’s study in 2007 at a cancer hospital25 and 
Watulingas’ study in 2016.26 However, their results dif-
fered from a study in Poland, which showed that most 
cervical cancer patients (48%) were in the early stages 
(IA-IIA).27 This may be a result of the knowledge on 
prevention and early detection of cervical cancer in that 
study.

Figure 2 Factors influencing the ICER. 
Abbreviations: ICER, incremental cost-effectiveness ratio, the cost for a 1% gain in complete response.

Table 4 Effectiveness of Stage IIB-IIIB Cervical Cancer Patients’ Treatment

Tumor Remission Status Chemoradiation (n = 110) Radiotherapy (n = 114) Total (n = 224) p-value

n % n % n %

Complete response (CR) 76 69.1 72 63.2 146 65.2 0.61

Partial response (PR) 31 28.2 36 31.6 67 29.9
Stable disease (SD) 3 2.7 5 4.4 8 3.6

No response (NR) 0 0 1 0.9 1 0.4
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This study is limited in its use of clinical parameters to 
assess the tumor remission status based on the WHO 
criteria to calculate the effectiveness of the treatment, 
which was determined from the vaginal examination at 
the time of the last brachytherapy, but was not based on 
the overall survival. However, by including the tumor 
remission status in the cost-effectiveness analysis, this 
study was able to illustrate that chemoradiation was more 
costly and had a slightly higher level of effectiveness, 
albeit with more side effects, than radiotherapy.

Conclusion
From a healthcare perspective, chemoradiation was con-
sidered to be more costly than radiotherapy for treating 
stage IIB-IIIB cervical cancer patients. However, the 
effectiveness of chemoradiation was higher than that of 
radiotherapy, and the ICER was $48.6 per %CR. The cost 
of radiotherapy was the most influential parameter impact-
ing the ICER. A cost utility analysis (CUA) is suggested 
for further investigation.
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